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SPACECRAFT ARCHITECTURE 
V. V. Zefel'd 

One of the means of optimization of the professional activity of the /187* 
operator cosmonaut is the architectural form of the spacecraft interior. 

The latter is in direct dependence with the specifics of the production- 
domestic functions performed by the crew members, as well as with the in- 
ternal and external means of activity which they employ. Another factor 
which has a decisive effect on the character and expression of the architectural 
form of the interior is the building material of the spacecraft, which for 
the architect is a most complex objective organization subject to the principles 
of technical, design-technological, aerodynamic, ballistic, economic, and 
other such expediency. This objective organization has an extremely low 
level of plasticity, which hinders the development of an optimal architectural 
form of the interior. 

The basis for a strictly architectural resolution of the craft is an 
analysis of the professional activity of the cosmonaut. The latter, as all 
types of activity, is performed in space and time. The functional space and 
time of activity of the cosmonaut present the basis for the volume-planning 
resolution of the craft and are strictly limited by the duration of the flight 
and the dimensions of the habitable compartments. Thus, the optimization of 
the functional space and time of activity of the cosmonaut may be realized 
by means of segmenting previously limited values of time and habitable volume. 

Such segmentation is widely implemented by medical biologists only along 
a temporal parameter (regimen of work and rest, sequence of work operations, 
etc.). We proposed the segmentation of the limited habitable space. The 
basis for this segmentation was the data on the dimensions and geometrical 
* Numbers in margins indicate foreign pagination. 
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form of man's motor field (Zefel'd, Salmanov, 1973). .Along with this, the /188 
functional time is organically inseparable from the functional space: every 

temporal form has sense only with its corresponding spatial form, and vice 
versa. The absence of this unity has a negative effect on the reliability 
and effectiveness of the cosmonaut's work. 

The experimental data which we obtained (Zefel'd, 1974) shows that the 
absolute values of time for visual recognition of a signal and for reaching 
the signal source with the hand may vary depending on the geometrical form, 
dimensions and spatial location of the work zone of the motor activity field. 
Experimental data also show that the minimum time for manifestation of quali- 
tatively different functions (for example, the function of correlating an 
indicator with its corresponding organ of control, the function of reproducing 
previously perceived signals, etc.) falls on various sections of space in the 
motor field, which also have different dimensions and geometric form. 

From this we may conclude that in the spatial -temporal organization of 
the interior as a whole and the work station in particular we must reject 
the practice of synonymous merging of means of indication, organs of control, 
and instruments into the central part of the motor field. Rather, we must 
approach the solution of this question in a differentiated manner, depending 
on the internal means of activity which have been activated (one of the 
above listed external means of activity should be located in the center of 
the motor field, and the others — on the periphery). 

The existing tendency toward merging the external means of activity into 
the central part of the motor field (i.e., that which we call compactness 
of the work space) is manifested in the desire to reduce so-called excess 
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movements and trajectories for the purpose of increasing labor effectiveness. 
However, with this approach, the person is understood only as a performing 
mechanism whose actions are devoic of a psychologically presented problem. In 
other words, we may say that with this approach, the surrounding space is 
reflected in his central nervous system in the form of projections of mere 
muscles and articulations of his body. However, as early as the 30' s, the 
leading Soviet physiologist H. A. Bernshteyn (1966) wrote that the fact of 
presence in the upper section of the central nervous system of a projection 
specifically of space, and not muscles and not articulations, seems more 
probably to him now than anything else. From this affirmation by N. A. 
Bernshteyn we may conclude that for optimization of the performance activity 
of man at the work station, it is necessary to have spatial provision not 
only for the motor activity of the skeletal-muscular apparatus, but also 
spatial provision of the optimal course of mental processes which give rise 
to the given motor activity. 

At the same time, the latter problem (spatial provision for an optimal /189 
course of mental processes) has practically not been developed in science. 

From the few comments which are available on this topic, we would like to 
cite the opinion of N. A. Bernshteyn (1966) regarding the fact that the pro- 
jection of external space in the upper motor center of the brain must be 
congruent with the external space, but congruent only topologically, and not 
metrically. As we understand, from this concept by N. A. Bernshteyn we may 
conclude that in order to ensure the optimal course of the above-mentioned 
mental processes, it is necessary to transform the space of biodynamic activity 
of the skeletal-muscular apparatus of the human body, and not so much metrically 
as topologically (qualitatively). All this indicates the inconsistency of 
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the approach to the spatial" organization of the work station from the stand- 
point of economy of movement and consolidation of the external means of 
activity merely to the central part of the motor field. 

Considering the shortcomings of the existing approach to the spatial 
organization of the work stations and the interior as a whole, we may propose 
the implementation of the development of an architectural form of a spacecraft 
in three directions: ensuring motor activity (anatomical -physiological direction), 
ensuring performance activity, and ensuring cognitive activity. 

The first direction requires that the organized space correspond to the 
anthropometric characteristics of the person and the spatial-temporal provision 
of manifestations of his motor activity and physiological needs. Thus, for 
example, we must consider man's need to "throw off" muscle fatigue by means 
of periodic change in work posture and body position, stretching, and other 
body and body part movements which are not rational for productive functions. 

For the spatial organization of the work station and the interior as a whole 
this means, for example, that the apex of the optimal angle of vision must 
be located not at a specific point, but at a specific spatial sphere of eye 
movement. 

The spatial-temporal provision of the performance activity of cosmonauts 
is associated with optimization of the manifestation of production-domestic 
functions under conditions of transformations of trajectories of movement 
associated with incongruence and overloads on the active sections of the 
ship's flight. Here it is at once necessary to guard against a mechanistic 
approach to establishing spatial parameters of the work station and the 
interior based solely on the anthropometric data and the so-called zones of 
accessibility. Since our movements are objectively organized and, in performing 
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one movement or another, a man solves a certain psychologically presented 
problem, the spatial parameters of the work station or interior on the whole 
must determine the functional work space, whose pivotal point is not so much /190 
the biomechanical peculiarities of the motor activity as the internal mental 
means of activity presented in the upper section of the central nervous system 
in the form of a functional motor organ. The latter circumstance, in particular, 
requires a slightly larger space from the functional work area than does the 
realization of the specifically goal-oriented movement, i.e. , the presence of 
operative space. The size, geometry and architectonics of such operative 
space require special presentation. 

A peculiarity of the spatial-temporal provision of the cognitive activity 
is not so much the provision of a physical space for the manifestation of this 
type of vital activity as the development of a system of means and methods to 
facilitate the cosmonaut's inclusion into the body scheme the space of the 
ship and the space of the studied sphere of space. 

Inclusion into the body scheme of the ship means: on one hand, the expansion 
of the perceptive space beyond the limits of natural boundaries of the objectively- 
organised sensomotor field to the entire depth of the ship, which is at the 
same time a machine and a habitation environment. On the other hand, it en- 
genders in the cosmonaut's consciousness a clear understanding of the volume 
planning resolution of the ship's interior. The first is achieved by means 
of organization of a system of means of indication and organs of control in 
the interior, and the second — by means of creating a firm architectonic 
structure for the volume -planning resolution of the interior. The just pro- 
portion of the architectonic structure is stressed by the supplementary means 
of architectural composition (geometric form, lighting, color scheme, etc.). 
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which give different sections of this structure their aesthetic expression. 

Including the spatial body into the scheme of the studied sphere of space 
means the distribution of internal and external means of activity to this 
sphere, i.e., the attempt toward anthropocentrization of an environment which 
is foreign to human nature. The solution of this problem is also achieved 
by means of organization of the technical system of means of indication which, 
by its class, sharply differs from the means of indication of the state of 
technical systems of life support and control of the ship. Such a system of 
indication sooner presents a set of external means of recognizing the new 
(telescope, spectrometer etc.), i.e., that which is still unknown, and con- 
sequently that which does not have at the moment of its discovery any information 
on formulated internal means of activity. The latter circumstance forces us 
to focus more attention on the form of representation of the information which 
is taken from the studied portion of space. This form must be customary, 
i.e., capable of accepting already available internal means of activity which 
most closely approximate the essence of the object of study. Such a form of 
representation of information, as we have already noted above, must be congruent 
not in a metric, but in a topological plan. The problematic nature of this 
formulation of the question requires further analysis of the existing practice 
of conquering space. 

The consideration of the above presented principles of spatial provision 
of the cosmonaut's activity in working out a volume-planning resolution of 
the interior of the spacecraft will undoubtedly increase the reliability and 
effectiveness of the work of the crew members in future flights. 
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APXHTEKTyPA KOCMHHECKMX OBT>EKTOB 


R. R. 3c$c;iba 

Oajihm H 3 cpe/icm onTMMiiaamiM npo<J»cccHoiia:n.iioii aoitc.’ii.iiocth 
KOCMOHH»T a-OIIC»paTOp«l MB.’l BOTCH apXllTCKTy pilBH (|>opMH llllTi’pi.Opa 
r' 1 KOCMH'JOCHorO (> 6 l»t»KTa. IIoC.'KVUIHH IIBXOAHTCH B IipHMOH 3 aBHOHMO(TH 
; ot cmMiiiijaiKM ocyiuccTBjmcMMx MaeiiaMH :>Kiuia>Ka upoii 3 BoncTBoimo- 
Gutobijx (f>yiiKUMH, a TaK/i.c «t npMMCiiHCMUX iimii BiiyTpeimiix h 
! Biioiiiiiii x epiMCTB fl(»flTC*.ii»iiorTH. .Jtpyroii i|>nKT«p, pciiiaKinuiM oGpa- 
:jom ('Kaai>iBaH)in,iiHCH 11a xapaKTopc h BupaaiiTCJii.iiocni npxiiTOKTyp- 
noii i|)opMU niiTcpi.epa — CTpoMTC.'ii>ni>iii xtaTcpiiaa koo.miimockiix 

; OOI.OKTOB, KoToplJM BBJ 1 MCTCM .VIH apXHTCKTOpa CAOHnioiillloii lipCR- 
' MCTiioii opraimaaHiicii, jio;piiuihk)IUcmch iipn iiuhiibm ToxnimecKoii, 
! KoiicTpyKTMBiMi-TcxiioaoriiHecKoM. aapoAiiiiaMHHCCKoii, GaJi.i mctmmo- 
! cKoii, okoiiomhhockoh it roMy iioaoGiioh ucjiccooGpaaiiocTii. i>Ta 
lipcAMOTiiaH opramiaaiiHH oCaanacT HpeaBUHaunu iiiukiim ypoBiicM 
j ii. i acTH ’iiiocTii . mto 3 aTpy;uiat*T HiujiaGoTKy oiiTHMaaMioii apXHTOK- 
! t.vjuiom (JiopMW uiiTcpbepa. 

Ilaaoii coGctbciiiio apxiiTCKTypnoro pciiicimH oGT»cKTa hb.ihctch 
ana.ina iipo(j>occiionaAi,iioii achtojii.iiooth KocMonaBTa. IIoo.icawih, 

• Kau H BCC BHAW AOHTCJI I.HOCTII, OCyiU,eCTB. 1 HCTCH B IipoCTpailCTBC fl 

• BO BpCMdlll. <|)yiIKUH01iaJlbHOO IipoCTpailCTBO II bjh*mh aoitcjii.iiocth 

• KocMonaBTa iipeACTaBaacT coGoh ociioBy oGbOMiio-jiJinniipoBo'iiioro 

! pCIlICHHH oG-beKTa M /ICCCTKO OipailllBl’IiO IipOAO.'l/KMTOJlI.IIOCTI.IO 1 IO.TCT 8 

i h paaMepaMM oGhtbomijx otcckob. Tbkiim nGpaaoM, oimiMiiaaUHH 
: (JiyiiKHHouaJii.iioio upoCTpanCTBa m Bpcxtcmi achtoai.iiocth kocmo- 
uaBTa mo/Kct Guti. ocyiuecTB.'iciia iivtom hjiohciimh 3 apanec orpaim- 
MCH1II.IX BtviMWMH apcMeiiM h oGhtbcmoto oGtoMa. 

Tanou ujiciieiiHe iimpoKo ocymorTBJiHCTCH MCAHKo-GiiojioraMii 
jiii in i> no iipcMcimo.My napaMCTpy (poaniM Tpyaa p otah x a , nocjioflo- 
naTeai.iiocTb paGomix oncpaiuiii n t. ii.). ilaMii Gli.t.o npcA.io>i;cno 
: ’i.’i (‘lien n c orpaiiiricniioro oGhtbcmoi'o iijiocTpnncTBa. B cro ocnoBy 
’ Gi4.ui 110.1 o’/ivCii i j AainiMc o paaxicpax 11 rcoMCTpiinecKoii <fx>pMo MoTop- 
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uoro no jib Hejiuhvna (3c$cala, CaAManoB, 1973) T*v«vtp r tom (f»yHK- 
UHonaAbiioe npoMH opraHHHecKH neoTAeAHMO ot <j>yHKUHOiiaAbiioro 
npocTpancTBa: Ka'/KAaa BpeMeHHan $opMa HMeeT cmlicji toabko npn 
cooTBOTCTByKimoa 6H npocTpaHCTB6HHOH <f>opMe, h nao6opoT. OTCyT- 
ctbiio :>Tor« ejuuiCTBa oTpH^aTe.ibUo CKB3UBaeTCH na h&ao>kiiocth 
ii •iifxJiuKTif biiocth Tpy^a KOCMOimBTa. 

I lo.iy'KMmue iibmh axcnepiiMeiiTaAbHue Aaimhie (3e4>eAbA, 1974) 
MOKa.'lM BaKlT, «ITO a6c0.1K)THbie BCAHBHIIM BpcMeiiH BH3yaAbiioro 
oCuapy/KciuiH cuniajia m aocthvkohhh hctohhhkb cnmajia pywoH 
paa. I II *1111.1 B 3a BMCHMOCT.il OT reOMOTpilHeCKOH (JlOpMLI, paSMCpoB H 
npoCTpaiiCTBomioro pacnojiO/K6HHfl pa6o4eii 3oiibi MOTopiioro iioab. 
3KcuepHMeiiTa.ibHbie ^aunue noKa3hiBaK)T T8K>Ke, mto MHUHMyM Bpe- 
moiiii iipoHfijieiuifl KanecTBeiiHo pa3AH4iiux <f>ynKUHH (HanpHMcp, 
4 >.yiikhhh cooTiieceuHH HHAHKaTopa c cooTBeTCTB y K>mHM eMy opranoM 
yiipan.ieinifl. (fiyiiKipin BocnpoH3BcaeiiHH panee npmiHThix omiaAoB 
ii t. n.) na;iaoT na pa3JiH*iiibio ynacTKM npocTpaiicTBa MOTopHoro iioab, 
tbkvko HMOH»miix pa3AHMiiuH pa3Mep H rOOMCTpHHCCKyiO (JlopMy. 

If 3 CKanamioro Burns mo>kiio c/iejiaTb bmboa. hto npw npocTpaii- 
CTBoiriio-Bpe.MeiuioH opranii3ai;HH miTepbepa b hoaom h paConero 
MOCTa b qaCTiiocTH cjieayeT oTKa3aTi»CH ot npaKTHKH oAHoanaHiioro 
cth riiBaiiHH cpeACTB HHfliiKauHii, opranoB ynp 'BJieiiHH, HiiCTpyMea- 
tob b neiiTpaJibiiyio nacTb MOTopuoro iioab, a n>»AXOAHTb k pemeiiHio 
:»Tor« Bonpoca AM(|)<f>epeiiUHpoBaiiiio, b 3a bhch mocth ot aKTHBHpyeMux 
BuyTpomiiix cpcACTB RBmeji bHOCTif (oahh H3 nepeMMCAeiiiiMX Bbime 
BiiomiiHX cpeAi'TB ACHTeji biiocTH pacnoAaraTb b ueiiTpc MOTopuoro 
uo.'ih, a Apynio — na nepwfiepMH). 

(’ymocTByKimaH tciiaciiuuh k CTHniBaiuno Biieiiuuix cpoACTB aoh- 
T(M bllOCTU B UOHTpaAbliyiO MaCTI. MOTopuoro IIOAB (t. e. to, hto mm 
na.IIJBaOM K().MIiaKTlH)CTbK> paCoMero MOCTa) npOHBABOTCH B CTpeMAO- 
miii k coKpameiuuo Tax na3MBaeMi.ix ahuiiuix ABH/Kemiu h TpaoxTO- 
pllii C H,('.T!»H) IIOBM1U0HMH aifK^OKTll BIIOCTH Tpj’Aa. OaHBKO npil TaKOM 
I1OAXOA0 MOAOBOX nomiMBCTCH TO.TI.KO KaK MCIIOAllHTeAhllMH Mexa- 
IIII3M. AoiiCTBIlB HOTOporO AMIIIOIII.I IlCMXO.loniHCCKll HpOACTaB.’IOHHOM 
3a.ia*Ill. JIlliJMH CAOBaMll, MO/K1IO CKa3»TI>. MTO lipil THKOM IIOAXOAO 
oxpyncaioiueo npocTpaiiCTBo oTj>a>i.*eno b oro uoinpaAbiioii nop mi oil 
CI1CTOMO B BI1A0 npoOKHIII! AHWb MI.II 1 IUM CO4.l0H0IInii eTO TO.’IH. 0/tJiaKO 
0111,0 b 30-o roAi»i KpyniieiiiiiiiH cobotchhm (Jm3iio.ior li. A. UopiiniToiiii 
(19(»(>) mica.i. *ito <|mxT na.iii'iiiH b nopxoBiioM otacao neiiTpaAbiioH 
nopitiioii cncTCMi.1 iipocKUHM MMCiiiio npocTpaiicTBa, a Hu M1JIIIU ll HO 
. co'i.irm'juiii 1 1 j m*acth ha botch cwy coii’iac Coaoo bopohtuum, mom mto 
r.i.i k» mi r, 1 , 1.10 A|»yroe. 1 1 3 ;>Toro BMCKa3MiiaiiiiB II. A. liopiiiiiTciina 
MO. l.llo CAO.iaTb BMHO.'I. *1T() ABB OlITIIMII3HH,llH HCIIOAIIHTOA blloif AOH- 
10 . 11 . 110(111 'IIVIOBOXH II a paflOMOM MOCTO TpoGyOTCB npOCTpailCTBOlllIOO 
orifrno'ioiiiio no to.ii.ko ABiiraTo.n.iioii aKTiimiocTii ckcaotiio-mmiiiom- 
jjmhj aiuiapiiTa. no n npoCTpauCTBoiinoe oGociieMoinie oiiTHMa;ibiioro 
npoTOK.iiniB m ii.VM'iocKiix ripopoccoB, iiopo/KAaMHUiix Aanuyio Abiua- 
10,1 l.n yio a KT1I BIIOCTb. 

u.viuojv^ c tl’.m uccjic,’’,!!.*!" rnnflnpM a fnnncToancTBCiuioo oCccnc- 






qemte onTHMaJibHoro npoTOKaHHH ncHXHHecKBX nponeccoB) b nayne 
npaKTHHecKu He paapa6oTaHa. Ma HeuHomx Buena auBamiH, HMeio- 
iuhxch iia 3Ty TeMy, uaM xoTejiocb 6u npHBecTH BucKaauBaHHe 
II. A. I>cpnuiTCMiia (1966) o tom, hto npooKuuH BHeumero npocTpaa- 
ctbh b Bi'pxoBHOM motophom neiiTpe Moara floji/KHa CuTb KoiirpyaiiT- 

1IOH c BHCIIIIUIM npOCTpailCTBOM, HO KOHrpyailTHOH TOJIbKO TOHOJIO- 

rwHecKH, a coHceM He MOTpunecKH. Kan hom npeACTaBJineTcn, ua dtoG 
mwc.'ih H. A. BepHuiTeHHa mo>kho cftejiaTb bmboa o tom, hto ajih oGec- 
ueqeiiHH onTHMaJibHoro npoTenaiiMH Bbiuiena3Baiiiibix nciiximecKiix 
nponeccoB TpeGyeTCfl Tpanc^opMHpoBaTb npoCTpaiiCTBo GnoAHiiaMH- 
qecKou aKTHBiiocTH CKejieTHO-MuiHeqnoro annapaTa Tejia HCJioBCKa, 
npwqeM He CTOJibKO MeTpanecKii, CKOJibKO Tono;iorHHecKH (KaqecT- 
Beimo). Bee oto yKaausaeT ua necocTOHTeJibiiocTb qoaxoah k upo- 
CTpaiiCTBeiiHou opraHH3au,HH paGoqero mbctb c hoshuhh okohomhh 
ABHHteilHH H CTHTHBaHHH BH61HIIHX CpeACTB A6HT6JIblIOCTH JIHUIb 
B HCHTpa^bliyiO MaCTb MOTOpHOro IIOJIH. 

y qiiTUBaH neAocTaTKH cymecTByiomero hoaxoah k npocTpaiiCT- 
BeimoH opranH3an,HH paCoiHX MecT h HHTepbepa b ijejioM, moxoio 
upexjiosmiTb ocymecTBjiHTb paapaGoTKy apxHTeKTypHofi $opMu KOC " 
MiiqecKux oG'beKTOB no TpeM nanpaBJieHiiHM: oGecneqeuue ABura- 
TejibnoH aKTHiuiocTH (aHaTOMO-^)ii3HOJiorHqecKoe iianpaBJiemie), oGcc- 
neqenue HcnojiniiTo;ibiioH achtcji biiocTii u oGecneqeHae noaiiaBa- 
Te.lbHOH AGHTejl bHOCTH. 

Hepsoe uanpaBnenue TpeGyeT ot opraimaoBannoro npoCTpancTBa 
ero cooTBeTCTBH« aiiTponoM6TpHqecKHM xapaKTepucTHKaM qejioBCKa 
h npocTpancTBeHHO-BpeMcnHGro oCecneqeuHH npoHBJienHH ABiira- 
Te.n»HOH bkthbhocth h $H3HOJiorHqecKHX noTpeGuocTeii. Tau, iianpu- 
wep, cjieAyoT yqHTUBaTb noTpeGuocTb HeJiOBeKa «cGpacuBaTb* mu- 
uieqiioe yToMJiemie nyTCM nepuoAuqecKoro H3MeueuuH paGoqen no3bi 
u nu.io/KenHH Tejia, noTflruBamiii h npoMHX iiepauHouajibiiux a-nh 
S upoHaBOACTBCHHbix 4>ynKU,HH abh/KCiihh TCJia h ero HaCTeif. JJjih npo- 

| CTpaiiCTBemiou oprami3anHH paGonero MecTa h niiTepi.epa b uevioM 

i dTo o3iiaHaeT, «ito, iianpawep, BepiuHHa onTHMaJibHoro yr;ia ape nua 

I Ao:i/Kna pacnojiaraTbCH ue b kohkpothoh Tonne, a b KoiiKpeuiow 
npocTpauCTBeimoH oG;iaCTH KOAeGoHUH rjia3. 

UpocTpaiiCTBeiiiio-BpeMeiinoe oGecnenejiHe HcnojiHHTCJibnoii Aea- 
TeJlbUOCTH KOCMOHBBTOB CBH3aiIO C OHTHMH3a lpieH lipoHDJICIIHH IipO- 
H3BOACTBeiUIO-6uTOBUX (|)yiIKi;UH B yCJJOBHHX Tpa HC(J)0 pM a 1 pi If TpaeK- 
Topiiii ABU/Keiiuu, cBHaaimou c neBCCOMoCTbio 11 neperpyoKnMii ua 
aKTHBiiux yqacTKax iiojictb KopaGjiH. 3Aecb cpa3y hcoGxoahmo 
npeaocTepeqb ot MexammecKoro noAxoAa k ycTaiioBJieimio npoCTpaii- 
CTBojiiibix napaMCTpoB paGonero MecTB u Hirrepbepa tojibko ua ociiobc 
aiiTpoiioMOTpiiqecKiix abhiiux 11 Tan na3biBaeMiax 3011 Aooirae.wo- 
ctii . Tau Kan iiaiuu abh/Kohhh npeAMeTJio opraiiii3oBamj!J 11, bmiioji- 
hhii to 11 Jiu iiiioo ABiUKeiiiie, MOJioBeK peuiaeT Ty ujiif uuyio iieiixo- 
jioni'iecKH njK i ACTaBJieiiiiyio aaAaqy, npocTpaiiCTBCHUbie napaweTpu 
paGouero MOCTa u.iu miTepbepa b ue.iOM ao:i>khu onpeAe.iHTb (|>ynK- 
uuoiiajibiioe ])aGoqec npoCTpaiiCTBo, CTep>KiieM KOToporo hbjihkjtch 
I 
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Ilf CTO.T l»KO DMOMCXaillf HeCKIte (n .OCHHOCTII flBliraTe.’l 1,110 it < 1 KT 1 I HIIOCTIt , 
CKo.T liKO IlCIt XII 'ICCKHC Rliyi peilllllC CpOACTBa AOHTCVI I.IIOCTIl, IipCACTaB- 
. m'ii ii mc n aepxo itiio.M ot;u*.k‘ itetiTpa.i i.noii m'jmiioii cmctcmm b mi;ic 
<|» > iiKiuioiia.il. noro iio;iHir,i.noro oprana. Ilocaejuiee oGcTo>iTe:H»CTBO, 
it «iac "iioctii. TpeGyeT ot <|>ynKiuiona.Ti,noro paGo'iero npocTpancTRa 
hccko.ti.ko Goai.titero paaxtepa. »iext ;i.i n pea. nt 3 a unit coGcTitenno 
ilc.TciiaiipaR.TCiinoro ;iBit,Keiimi. t. e. iia.’iit'iiiH onepaTiiBimio npo- 
CTpaiK’THa . Paaxiop. reoMOTpitH ii apMiTOKToiuiKa Tanoro onepaTitB- 
noro npocTpaiicTHa TpeGytoT ciiciitiaai.noro iiaaovKonrH. 

( )coGeiinoci wo npocTpaiicTBeimo-Bpexieniioio oGeciienemin noana- 
naTe.ii.iioii acmtc.ti.iioctii m* cto.ti>ko oGecneicimc iJiii.’iiimc- 

CKIIM llpOC TpailCTHOM Iipoil It. It'll II >1 OTOTO Hli;U> /KII3Iie;iOHTCVI I.IIOCTH, 
cko.ti.ko paapaGoTKa ciictomi»i cpoflCTB n motoaob. oG.Tcr'iaioiUHX 
KocMoiiaitTaM BK.iio'ieime u cxexty Tea a iipoc "rpaiiCTiia KopaG/ui 11 
npocTpaiicTHa nec.KViyoMoii oGaaCTit Kocxioca. 

Huaio'icnne b cxexty Toaa uopaGan oana'iacT: c o;moii CTopoiiM, 
paciimpeimc ncpiicimiBiioro npocTpancTita :ia iipeAe.ua ecTecTiieiuiux 
rpaiimi iipe;iMeTiio-opraiiii 3 nBainioro cencoxtoTopnoro no.’iH na new 
rayGitny Kopad.in. hb.tmioiiici 001 o;uioBpcMcimo it xtaiiuinon, it epe- 
,'loii oGiiTaniiH; c ;ipyroii CTopoiihi, ponv/iaeT b coaiianiiif KofMonaiiTa 
'leriioe iipiviCTait.ieiiite oG oGi.cMiio-naaiiiipoRomioM penicillin mi- 
repi.epa KopaGan. llepBoe AocTiiraoTcn nyText opramtaaiinii b iih- 
repi.epe Tcxnii'iecKoit citCTeMi.t epe;iCTB itii/Uf Ka unit it opraiioB ynpaa- 
.lemiH. BTopoe — nyText coa;iaiiiitt CTpoitiioii apxiiTeKToniPicoKoif 
CTpyKTy pM oGi.cMiio-iiaaiiiipoBo'iiioro penicillin niiTepi.epn. Orpoii- 
iiocti, apxiiTeKToim*iecKoii CTpyKTy pi»i no.’i'iepKii BaeTOi ;ioiioann- 
t(m iiiii.iMit cj)e;iCTBa.Mn apxiiTeKTypiioii KOMiioanmiit (reoxteTpit'iecKaH 
(Jiopxta, ocBemeime, HBeTouoe oiltopxtacime n t. n.). npii;iaH)UuiMii 
paa.iii'iiiiiiM y»iacTKaxt OToit CTpyKTy pu octctii ‘ teeny to BhipaaitTcai,- 

IIOC.TB. 

liK/no'ieiiiie b exexty Tea a npoCTpaiiCTBa iiecacayoMoii oGaacTii 
Koc.Moca oana'iacT paciipocTpaiieiine BiiyTpeiiiutx it Biicmintx epe;icTB 
Aejire.ihiiocTii na :>t.v oGaaCTt., t. e. CTpe.\iacmte k aiiTponouciiTpa.’iii- 
aanitit »iya,;i»ii Me.’ioBCMecKoii npitpo;ie cpc;(u. Pememtc cannon lipo- 
d.ie.MM Ta twice flocTiiraeTcn iiyTexi opraiiiiaaiinn TexinmecKoit ciictcmu 
eptvicTB iiii;iiiKanitii, KOTopan, oAiiano, no CBoexty K.iaccy peano ot- 
.iii'iaeTcn ot cpe;iCTB iihamkhiiiih coctohiihh TexitHHecKHX chctcm 
/ inianeodecne'ieiiiiH 11 yiipaBaemiH KopaGaext. TaKan chctcxm itn;ui- 
Kauiiii cKopee iipeACTaB.iHeT naftop Biieiiiiinx cpe^cTB no 3 HaiiitH iioboto 
(T e.iecKon, cncKTpoMGTp ii t. ii.), t. e. eme neiiaBecTiioro, a caeAoBa- 
Te.i i.iio, lie iixiewmero b momcht odiiapyaa'iimi nii(|)opMaii)iii c^topMM- 
poBaimux BiiyTpeiiiutx cpeflCTB AewTeaLHocTii. llocaeflnee oGctoh- 
Te.Ti.CTBo aaCTnB.THCT ofipaTHTL Goabiuee BiiHMaime na (jiopiny 
iipeACTaB.iemtH liinJjopMnunit, npniiHMaeMon H 3 itccaeAyexton oGaacTH 
KocMoca. U>opMa :»Ta Aoa>Kiia Cijtb npiiBbiqiion, t. e. worymefi noflKaio- 
mhti, yvtce nxteioiunecH BiiyTpenniio cpeACTBa AeHTea liiocth, ]ia« 6 oace 
npitdaii/KeniiiJC k cyTit itccacAyeMoro. Tanan iJjopMa npeflCTaBaeiiHH 
JiiKpojiMaiuiH, khk .no y,ae uoiesuautb ouuic, Moaaoict uum i» oiiipy- 

iiKJ 
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| m* n mot«h»»opkom. a h Tnno;inrHMPCKnM naaiie. IlpoGaeMa- 

Tii'iiiocTi. t<i Koii nocTuiioHKii noupoca TpefiyeT ;ui.Tbiieiiiuero aiiajiiiaa 
cyuu't* rityioiuoii npaKTiiKii ocboouiih KoCMoca. 

y«it*T iiimiiilvumiiiux Bwmo ii pit ii nit non npoeTpaiiCTBeunoro oGoc- 
ne'iemni ;b*h r«*.i i.iioCTit KocMnnanra iipn paapaGoTKC oGi»CMiio-ii.Tanii- 
poBOMiioro pniiciiiiH uiiTopi.i'pa KocMimecKoro KopaG.ifl iiccoMiieituo 

IIOBIJCIIT II.I.UMCIIOCTI, II :>lf)jl(‘KTIlBIIOCTf> Tpyaa M.TPIIOB :)KlIIia>Kil 
b upi‘;ic roil mu x no/iorax. 
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